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(57)Abstract: 

PURPOSE: To prevent generation of burrs and deformation of a hole, 
to prevent the shrinkage and positional deviation of lamination due to 
drying, and also to prevent oozing of a conductor when material is 
laminated by perforating and laminating a plastic film 1 on a ceramic 
green sheet 5. 

CONSTITUTION: A plastic film 1 is laminated on a ceramic green 
sheet 5, a hole 2 is formed on the green sheet 5 from the side of the 
film 1 , a conductor 3 is filled in the hole 2 from the side of the film 1 , 
the green sheets 5, where the film 1 is peeled off, are laminated and 
press-bonded, and a multilayer circuit substrate is manufactured. In 
that case, a plastic film 1 , on which solid particles are dispersed, is 
used as the film 1. For example, a Ti02 particle dispersed 
polyethylene terephthalate plastic film 1 is laminated on the ceramic 
green sheet 5 using a bonding solvent, and perforated by punching. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. ■ 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows t h e word which can not be translated. 

3 .In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the raw processing approach of the ceramic green sheet used 
especially for manufacture of a multilayered circuit board about the manufacture approach of the multilayered circuit 
board made from a ceramic. 
[0002] 

[Description of the Prior Art] In recent years, use of the ceramic substrate in which a miniaturization and densification 
are possible is increasing as a multilayered circuit board that it is easy to manufacture. When manufacturing this 
multilayered circuit board, the approach which adopted the following sheet student processing processes is proposed 
(refer to JP,4-15991,A and JP,59-14696,A). 

[0003] ** First, stick a film on a ceramic green sheet and perform hole processing to a green sheet through ** film. ** 
Fill up with a conductor the hole formed of processing from a film side, and print a conductor to the side which is not 
sticking the film of ** green sheet, a hole -- ** This printed conductor is dried with a green sheet, after applying a 
solvent to two or more green sheets which exfoliated ** film, the laminating of the ** green sheets is carried out, ** 
baking of is done, and the multilayered circuit board is manufactured. 
[0004] 

[Problem(s) to be Solved by the Invention] However, recently comes to require the precision in raw processing of a 
green sheet considerably in connection with the much more miniaturization and the densification of a multilayered 
circuit board, and it cannot necessarily respond fully by the conventional approach. 

[0005] That is, since the green sheet was moreover softly weak, a certain extent could prevent faults, such as a fall of 
the location precision of hole processing, and a chip, a crack of a hole, by performing punching through a film, but with 
the conventional film, the shear nature came out enough, in order for there to be nothing, weld flash arose on the 
occasion of punching, and the case where a hole deformed was in the film at it. For example, in case a film PI will be 
exfoliated after filling up a hole P3 with a conductor P4 if weld flash P2 arises on a film PI as shown in drawing 2 (a), 
the problem that it is not made to a desirable configuration by the amount of [ of a conductor (beer) P4 I P5 ] point 
arises. Moreover, if a film PI is exfoliated after filling up a hole P3 with a conductor P4 if deformation arises in a hole 
P3 as shown in drawing 2 (b), the problem that a conductor P4 will be able to be taken will also be produced from a 
green sheet P6 with a film PI . 

[0006] Moreover, after printing a conductor to a green sheet besides said problem, when desiccation by heat is 
performed, a green sheet contracts, the location of a hole and the printed conductor shifts, and there is a problem that 
the laminating location gap after laminating sticking by pressure arises by it. When this laminating location gap arises, 
there is a problem that cannot take a flow well or short-circuit occurs. 

[0007] furthermore, the problem that short-circuit occurs is also in the multilayered circuit board which a conductor (a 
conductor — an inner binder etc. - softening) began to bleed, consequently was manufactured with the adhesion solvent 
applied at the time of a laminating. This invention aims at offering the manufacture approach of a multilayered circuit 
board that it is made in order to solve said technical problem, and generating of weld flash and deformation of a hole 
are prevented, and the contraction and the laminating location gap by desiccation are prevented, the conductor at the 
time of a laminating oozes further, and ** can be prevented. 
[0008] 

[Means for Solving the Problem] Invention of claim 1 for attaining this purpose Perform plastic film to a ceramic green 
sheet, perform hole processing to a green sheet from this lamination and film side, and a hole is formed. In the 
approach of filling up this hole with a conductor from a film side, carrying out laminating sticking by pressure of the 
green sheets which removed this film after that, and manufacturing a multilayered circuit board Let the manufacture 
approach of the multilayered circuit board characterized by using the plastic film which distributed the solid particulate 
as said film be a summary. 



[0009] Invention of claim 2 makes a summary the manufacture approach of said multilayered circuit board according to 
claim 1 that said solid particulate is characterized by being a ceramic particle. Invention of claim 3 makes a summary 
the manufacture approach of said multilayered circuit board according to claim 1 or 2 that said plastic film is 
characterized by being in any of polyester film, a polyphenylene sulfide film, or a polyimide film. 
[0010] Invention of claim 4 plastic film to a ceramic green sheet Lamination, Perform hole processing to a green sheet 
from this film side, form a hole, and this hole is filled up with a conductor from a film side. Furthermore, a conductor is 
printed to the side which sticks the film of said green sheet. In the approach of carrying out laminating sticking by 
pressure of these green sheets, and manufacturing a multilayered circuit board after drying this printed conductor with a 
green sheet and removing a film from this green sheet It heat-treats to the green sheet with which said film was stuck, 
and let the manufacture approach of the multilayered circuit board characterized by making coincidence contract this 
film and a green sheet be a summary, before performing the aforementioned hole processing. 

[001 1] Invention of claim 5 a ceramic green sheet and plastic film Lamination, After performing hole processing to a 
green sheet from this film side, forming a hole and filling up this hole with a conductor from a film side In the 
approach of removing a film from this green sheet, carrying out laminating sticking by pressure of these green sheets 
after that, and manufacturing a multilayered circuit board Let the manufacture approach of the multilayered circuit 
board characterized by using the adhesives which mixed the organic binder which has adhesiveness in a solvent be a 
summary as adhesives which stick said green sheet and film. 

[0012] Here, a ceramic particle is mentioned as said solid particulate. Moreover, as a ceramic particle, particles, such as 
titanium oxide (Ti02), an alumina (aluminum 203), and a silica (Si02), are mentioned. As a particle size of a particle, 
the range of 0.1-2 micrometers is employable with mean particle diameter. As an amount to distribute, 0.5 - 5% of the 
weight of the range is employable. 

[0013] As thickness of said plastic film, the range of 25-50 micrometers is employable. Moreover, as shear nature of 
this plastic film, the range of 18-20kg/cm2 of MD is employable with breaking strength. As said conductor, W ink, Mo 
ink, Cu ink, etc. are mentioned. 

[0014] Moreover, when heat-treating to the green sheet with which said film was stuck, in the case of polyester film, 
the temperature of heat treatment has the desirable range of 80-150 degrees C, and the range for 5 - 15 minutes is 
suitable for heating time. Extent of contraction by this heat treatment has 0.05 - 0.2% of desirable within the limits. 
[0015] Furthermore, although a butanol, propanol, etc. can be adopted as a solvent and butyral resin, acrylic resin, etc. 
can be adopted as said solvent as an organic binder with the adhesives which mixed the organic binder which has 
adhesiveness, as a mixed rate of this organic binder, 0.1 - 10% of the weight of the range is desirable. In addition. Since 
spreading workability improves, it is desirable to mix castor oil etc. in said adhesives and to give viscosity to them. 
[0016] 

[Function] In invention of claim 1, the plastic film (for example, it indicated to claim 3) which distributed solid 
particulates (for example, ceramic particle of claim 2 etc.) is used as a film stuck on a ceramic green sheet. Since the 
long-chain molecule which constitutes a film by distributing this solid particulate in the film serves as structure suitably 
interrupted by that middle, the shear nature of a film improves. Therefore, even if it exfoliates a film 1 after filling up a 
hole 2 with a conductor 3 since deformation moreover will not arise in a hole 2, without weld flash etc. arising on a 
film 1 as shown in drawing 1 if punching is performed from this film side, the conductor 3 equipped with the good 
configuration for a point 4 will remain in the ceramic green sheet 5. 

[0017] Coincidence is made to contract a film and a green sheet beforehand in invention of claim 4 by heat-treating to 
the green sheet with which the film was stuck. Since there is little contraction of a green sheet and a film in that case 
even if it heats in order to dry the conductor printed behind by this, a gap of the location of a hole and the location of 
the printed conductor can be lessened. 

[0018] In invention of claim 5, in case a ceramic green sheet and plastic film are stuck, the adhesives which mixed to 
the solvent the organic binder which has adhesiveness are used. Therefore, since these adhesives have the capacity to 
paste up green sheets also after removing a film from a green sheet, in case they paste up green sheets like the former, 
they do not need to apply a new adhesion solvent. Therefore, since the conductor by the conventional adhesion solvent 
oozes and ** is prevented, it becomes possible to prevent short-circuit of a multilayered circuit board. 
[0019] 

[Example] Next, the example of this invention is explained with the example of a comparison. 
(Example 1) the hole the adhesion solvent with which butanol: castor oil was mixed by 2:1 cuts the plastic film made 
from polyethylene terephthalate (protection-from-light film with a thickness of 38 micrometers) which made the 
ceramic green sheet manufactured by approaches, such as a well-known doctor blade method, distribute Ti02 particle 
only 1% of the weight in lamination and a predetermined dimension (130mmxl45mm), and according to punch of the 
aperture of various kinds [ side / film ] -- it was processed. 

[0020] And the condition (weld flash, a chip, crack) of deformation of the hole in ten points, the difference of a hole 
processing location and a design location, and the life of a punch pin were investigated. Although the result was 



described in the following table 1, in ten holes to phi0.lmm-5.0mm, the deformation does not exist and it was able to 
pierce. Moreover, since the sag of a sheet was lost by having stuck the film, the positioning accuracy of a hole was also 
as good as **0.007mm or less. Furthermore, in order that a punch pin might not contact a ceramic green sheet directly, 
there was little wear of the edge of a pin and the endurance (life) of a pin was prolonged, concrete — a phiO.lmm hole — 
the 600,000 or more hole hole from 100,000 holes when not using a film in dawn - processing became possible 
(Example 2) The same trial was performed while processing the ceramic green sheet like said example 1 except it, 
using the film made from polyphenylene sulfide (thickness of 25 micrometers) as plastic film. Although the result was 
similarly described in the following table 1, each of deformation of a hole, differences of a hole processing location and 
a design location, and lives of a punch pin was desirable. 

(Example 3) The same trial was performed while processing the ceramic green sheet like said example 1 except it, 
using the film made from polyimide (thickness of 25 micrometers) as plastic film. Although the result was similarly 
described in the following table 1, each of deformation of a hole, differences of a hole processing location and a design 
location, and lives of a punch pin was desirable. 

(Example 1 of a comparison) The same trial was performed while processing the ceramic green sheet like said example 
1 using the film made from polyethylene terephthalate (thickness of 38 micrometers) which is not distributing Ti02 
particle except it. although the result is similarly described in the following table 1 -- the life of a punch pin the hole 
of a certain thing -- weld flash — generating — a hole — since the difference of a processing location and a design 
location is a little as large as **0.012 or more, it is not necessarily desirable. 

(Example 2 of a comparison) Without using a film, except it, while processing the ceramic green sheet like said 
example 1, the same trial was performed, although the result is similarly described in the following table 1 — a hole - 
deformation and a chip — generating — a hole — the difference of a processing location and a design location is as large 
as **0.050 or more, and since the life of a punch pin is moreover also as low as 100,000 or less holes, it is not 
desirable. 
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[0022] it is ****** f rom this table 1 - him - the beer of the configuration where it excelled since the thing of this 
example did not have deformation in a hole - it can form - a hole - the difference of a processing location and a 
design location is small precise, and, moreover, does so the remarkable effectiveness that the life of a punch pin is also 
long. 

(Example 4) Like said example 1, even hole processing of a phiO.lmm diameter was performed to the ceramic green 
sheet which stuck the film made from polyethylene terephthalate, then the hole of the green sheet was filled up with W 
ink, W ink was used for the field where the film of a green sheet is not stuck after that, wiring printing was performed, 
and far infrared rays performed desiccation for 10 minutes at 100 degrees C. And extent of contraction by this 
desiccation was measured. Next, the film was removed from the green sheet, the solvent was applied, and laminating 
sticking by pressure of the green sheets was carried out. and a hole - while observing ten cross sections (beer which 
filled up the hole with W ink) which processed it and investigating the location gap of beer, the flow inspection after 
calcinating the existence of the open circuit by location gap of beer investigated. 

[0023] Although the result was shown in the following table 2, the rate (contraction) of the sheet contraction by 
desiccation was able to be stopped to 0.05% or less. Moreover, a location gap and an open circuit of beer are [ nothing ] 
and were suitable. 

(Example 5) The same trial was performed while processing desiccation of a ceramic green sheet etc. like said example 



4 except it, using the film made from polyphenylene sulfide (thickness of 25 micrometers) as plastic film. Although the 
Igsuk was similarly described in the following table 2, there was little sheet contraction by desiccation, and a location 
gap and an open circuit of beer are [ nothing ] and were suitable. 

(Example 6) The same trial was performed while processing desiccation of a ceramic green sheet etc. like said example 
4 except it, using the film made from polyimide (thickness of 25 micrometers) as plastic film. Although the result was 
similarly described in the following table 2, there was little sheet contraction by desiccation, and a location gap and an 
open circuit of beer are [ nothing ] and were suitable. 

(Example 3 of a comparison) Without using a film, except it, while processing the ceramic green sheet like said 
example 4, the same trial was performed. Although the result is similarly described in the following table 2, sheet 
contraction by desiccation is as large as 0.20% or more, and moreover there are all ten location gaps and open circuits 
of beer, and it is not desirable. 



[0024] 
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[0025] Like [ it is ****** from this table 2, and ], as for the thing of this example, there is little sheet contraction by 
desiccation of printing the time of using the conventional film, while doing so the effectiveness taken in said table 1, 
and more than comparable, there are also no location gap and open circuit of beer in them, and remarkable 
effectiveness is done so. 

(Example 7) Like said example 1, far infrared rays performed desiccation for 10 minutes at 185 degrees C, and the 
ceramic green sheet which stuck the film made from polyethylene terephthalate was cut in the predetermined 
dimension. Next, punch performed hole processing to the green sheet from the film side, the phiO.lmm hole was filled 
up with W ink, W ink was used for the field where the film of a green sheet is not stuck after that, wiring printing was 
performed, and far infrared rays performed desiccation for 10 minutes at 100 degrees C. And extent of contraction by 
this desiccation was measured. Next, the film was removed from the green sheet, the solvent was applied, and 
laminating sticking by pressure of the green sheets was carried out. and a hole - while observing ten cross sections 
(beer) which processed it and investigating the location gap of beer, the flow inspection after baking investigated the 
existence of the open circuit by location gap of beer. 

[0026] Although the result was shown in the following table 3, the sheet contraction by desiccation was able to be 
suppressed to 0.02% or less of contraction smaller than 0.05% (when prior heating contraction is not performed) of the 
conventional contraction. Moreover, a location gap and an open circuit of beer are [ nothing ] and were suitable. 
(Example 8) The same trial was performed while processing desiccation of a ceramic green sheet etc. like said example 
7 except it, using the film made from polyphenylene sulfide (thickness of 25 micrometers) as plastic film. Although the 
result was similarly described in the following table 3, there was very little sheet contraction by desiccation, and a 
location gap and an open circuit of beer are [ nothing ] and were suitable. 

(Example 9) The same trial was performed while processing desiccation of a ceramic green sheet etc. like said example 
7 except it, using the film made from polyimide (thickness of 25 micrometers) as plastic film. Although the result was 
similarly described in the following table 3, there was very little sheet contraction by desiccation, and a location gap 
and an open circuit of beer are [ nothing ] and were suitable. 

(Example 10) The same trial was performed while processing desiccation of a ceramic green sheet etc. like said 
example 7 using the film made from polyethylene terephthalate (thickness of 38 micrometers) which is not distributing 
Ti02 particle except it. Although the result was similarly described in the following table 3, there was very little sheet 
contraction by desiccation, and a location gap and an open circuit of beer are [ nothing ] and were suitable. 
(Example 4 of a comparison) Without using a film, except it, while processing the ceramic green sheet like said 
example 4, the same trial was performed. Although the result is similarly described in the following table 3, sheet 
contraction by desiccation is as large as 0.20% or more, and moreover there are all ten location gaps and open circuits 
of beer, and it is not desirable. 
[0027] 
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[0028] Since the thing of this example uses the film which performed heating contraction beforehand like [ it is ****** 
and ] from this table 3, there is very little sheet contraction by the desiccation after printing, and moreover a location 
gap and an open circuit of beer do not have it, either, and it does remarkable effectiveness so. 

(Example 1 1) The adhesion solvent which mixed with the ceramic green sheet the plastic film made from polyethylene 
terephthalate (thickness of 38 micrometers) which distributed Ti02 particle with the adhesion solvent, mixed 
butanolxastor oil with it by 2: 1, and was further mixed with it 5 % of the weight of butyral resin cut in lamination and 
a predetermined dimension, next, the hole by the punch from a film side - it was processed and the hole was filled up 
with W ink, W ink was used for the field where the film of a green sheet is not stuck after that, wiring printing (pitch 
300micrometer, line breadth of 150 micrometers) was performed, and far infrared rays performed desiccation for 10 
minutes at 100 degrees C. Next, without having removed the film from the green sheet and applying an adhesion 
solvent, laminating sticking by pressure was carried out and green sheets were calcinated after that. 
[0029] And it is [ no short-circuit ] and was suitable when the flow was checked to this calcinated multilayered circuit 
board. 

The conventional adhesion solvent which does not contain an organic binder for the plastic film made from 
polyethylene terephthalate (thickness of 38 micrometers) which made the ceramic green sheet distribute Ti02 particle, 
i.e., a butanol,: (Example 5 of a comparison) The adhesion solvent mixed by 2:1 cut castor oil in lamination and a 
predetermined dimension, next, the hole by the punch from a film side — it was processed and the hole was filled up 
with W ink, W ink was used for the field where the film of a green sheet is not stuck after that, wiring printing (pitch 
300micrometer, line breadth of 150 micrometers) was performed, and it dried with far infrared rays. Next, the film was 
removed from the green sheet, the adhesion solvent with which butanolxastor oil was mixed by 2:1 was applied, 
laminating sticking by pressure was carried out and green sheets were calcinated after that. 

[0030], And when the flow was checked to this calcinated multilayered circuit board, short-circuit had occurred and it 
was not desirable. That is, like said example 1 1, if the adhesion solvent containing an organic binder is used for 
adhesion with a ceramic green sheet and a film, adhesiveness still remains in the case of laminating sticking by pressure 
of next green sheets, and it is not necessary to newly use an adhesion solvent like the example 5 of a comparison for it. 
Therefore, since the conductor printed on the occasion of a laminating does not bleed with a solvent, the remarkable 
effectiveness that short-circuit does not occur in a multilayered circuit board is done so. 

[003 1] In addition, as for this invention, it is needless to say that it is not limited to the above-mentioned example at all, 

but can carry out in various kinds of modes within the limits of the summary of this invention. 

[0032] 

[Effect of the Invention] In invention of claim 1, since the plastic film which distributed the solid particulate is used as 
a film stuck on a ceramic green sheet, the shear nature of a film improves. Therefore, if punching is performed from 
this film side, since generating of weld flash and deformation of a hole can be prevented, the conductor (beer) of a good 
configuration can be formed. 

[0033] If a ceramic particle is used and polyester film, a polyphenylene sulfide film, or a polyimide film is used as 
plastic film as said solid particulate here, since shear nature is further excellent, it is suitable. Since coincidence is made 
to contract a film and a green sheet beforehand by heat-treating in invention of claim 4 to the green sheet with which 
the film was stuck, even if it performs stoving of the conductor printed by subsequent processing, there is little 
contraction, of a green sheet and a film. Therefore, it is effective in there being few gaps of the location of a hole and 
the location of the printed conductor and gaps at the time of carrying out a laminating, consequently being able to 
prevent the open circuit by location gap of beer. 

[0034] In invention of claim 5, since the adhesives which mixed the organic binder which has adhesiveness are used for 
a solvent in case a ceramic green sheet and plastic film are stuck, it is not necessary to apply a new adhesion solvent 



like the former in the case of the laminating of a ceramic green sheet. Therefore, since the conductor under the effect of 
- $ solvent oozes and ** can be prevented while being able to simplify a production process, short-circuit of a 
multilayered circuit board can be prevented. 

[0035] That is, the remarkable effectiveness that generating of weld flash and deformation of a hole can be prevented, 
and the contraction and the laminating location gap by desiccation can be prevented, the conductor at the time of a 
laminating can ooze further, ** can be prevented, and short generating can be prevented by invention mentioned above 
is done so. 



[Translation done.] 



